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Surveillance of rotavirus strains reveals evidence of
emerging G12 and unusual humananimal reassortant
strains in Manipur, North-eastern India
A. Mukherjee ∗, M. Chawla-Sarkar
National Institute of Cholera and Enteric Diseases, Kolkata,
India
Background: The rotaviruses are the major cause of
severe gastroenteritis and account for an estimated 100,000
deaths and 400,000 hospitalizations in children under 5 years
of age in India. To date, 23 G and 31 P genotypes have been
reported in Group A Rotaviruses on the basis of differences of
the outer capsid VP7 and VP4 encoding genes. North-Eastern
states of India are geographically distinct with temperate
weather compared to rest of the India. Few outbreaks were
reported during the year 1979 to 1988 in Manipur with evi-
dence of zoonotic transmission but systematic surveillance
study was not done till date.
Methods: The samples were collected from children (<5
years) hospitalized with acute diarrhea at the Regional Insti-
tute of Medical Sciences (RIMS), Manipur between December
2005 to March 2008. Rotavirus positivity was screened by EIA
or PAGE. RT-PCR was used to determine speciﬁc genotypes.
Sequencing and blast analysis was also performed to analyze
evolutionary and genetic diversity of the circulating strains.
Results: The globally common genotypes G1P[8] and
G2P[4] constituted 58% of the total positive strains, while
3% and 8% strains were of the emerging genotypes, G9P[6]
and G12P[6]. G12 strains have been reported from Manipur
for the ﬁrst time. The G12 strains clustered with lineage
III strains and had >98% identity with Bangladeshi, Thailand
and USA strains. Few unusual G-P combinations like G4P[4],
G4P[6], G10P[6] and G9P[19], along with some G-P non-
typables were also found. G4 and G10 strains clustered with
the porcine and bovine strains, indicating zoonotic transmis-
sion.
Conclusion: High frequency of rotavirus infection (A 50%)
and predominance of the common strains G1P[8] and G2P[4]
among children with acute diarrhea emphasizes the need for
implementation of currently available vaccines to reduce
the burden of rotavirus induced diarrhea in high risk regions
of developing countries.
doi:10.1016/j.ijid.2010.02.659
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The nucleocapsid protein of measles virus and other mor-
billivirus blocks host interferon signaling pathway
I. Takayama ∗, H. Sato, C. Kai
The Institute of Medical Science, Tokyo, Japan
Background: Interferon (IFN)-&/$ and IFN-/ are potent
antiviral cytokines that are induced in direct response
to viral infection and have important roles in the inhibi-
tion of viral replication and regulation of host immunity.
Against these functions, viruses have developed many mech-
anisms to escape the antiviral action of IFN. Measles virus
(MV) belongs to the genus Morbillivirus of the family
Paramyxoviridae, which contains canine distemper virus and
s
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inderpest virus, and has negative-sense RNA genome and
onsists of six tandemly linked genes that encode eight
roteins. A number of paramyxoviruses contribute to viral
vasion of the host IFN response by various mechanisms
nvolving one ormore their nonstructural accessory proteins.
n the case of MV, it has been reported that the accessory V
nd C proteins inhibit host IFN signaling pathways. However,
he mechanisms are unclear in detail. In this study, we con-
rmed the effect of not only the accessory proteins of MV-HL
train but also other proteins on the IFN signaling pathways.
Methods: HEK-293T cells were transfected with IFN-&/$
r IFN-/-inducible reporter plasmid together with expres-
ion plasmid encoding various viral proteins and then treated
ith each IFN. To clearify the mechanism of the inhibition,
e further analyzed details using western blotting and indi-
ect immunoﬂuorescence.
Results: We found that the MV nucleocapsid (N) protein
MV-N) inhibits both IFN-&/$ and IFN-/ signal transduction
ike the accessory proteins. In the results of western blot
nalyses, MV-N neither prevents the phosphorylation of STAT
nd Jak nor induces STAT degradation. On the other hand,
V-N interferes with the nuclear import of activated STAT.
e conﬁrmed that the N protein of the other morbilliviruses
lso disturbs the IFN signaling.
Conclusion: The N protein is the most abundant of the
iral proteins and enwraps the genomic RNA into helical ﬁl-
mentous structures referred to as nucleocapsids. In this
tudy we revealed a novel function of the N protein of mor-
illivirus that acts as an IFN-antagonist. The presented here
ive insight into understanding how the viral proteins of
orbilliviruses perform to inhibit IFN signaling.
oi:10.1016/j.ijid.2010.02.660
4.030
nalysis of phosphorylation residues on Nipah virus nucle-
protein and role of the phosphorylation
. Huang ∗, H. Sato, K. Hagiwara, A. watanabe, F. Ikeda, M.
yama, M. Yoneda, C. Kai
The Institute of Medical Science, Tokyo, Japan
Background: Nipah virus (NiV) is a recently emerged
oonotic virus that causes encephalitic and respiratory ill-
ess in humans and livestock, with a high mortality rate
40-70%) in humans. NiV is a negative single-stranded RNA
irus that belongs to the family Paramyxoviridae and is com-
osed of six structural proteins. The viral nucleoprotein (N)
ncapsidates the genomic RNA and forms a nucleocapsid.
his serves as a template for viral replication and tran-
cription, which is catalyzed by an RNA-dependent RNA
olymerase that is composed of viral phosphoprotein (P)
nd large (L) proteins. NiV is related closely to Measles
irus (MV), which has a well-characterized N protein and
lso belongs to the family Paramyxoviridae. It has been
eported that MV-N undergoes phosphorylation modiﬁcation.
ecently, we identiﬁed the phosphorylation sites of MV-N,
nd the phosphorylation was required for efﬁcient viral tran-
cription. However, phosphorylation of NiV-N has not been
eported. In this study, we investigated that if NiV-N also
ndergoes phosphorylation.
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Methods: NiV-N was expressed in COS-7 cells in the
resence of 32P and immunoprecipitated, followed by SDS-
AGE and autoradiography. Alternatively, after expression
n COS-7 cell, cesium chloride density-gradient centrifuga-
ion was performed to purify the nucleocapsid complex.
he phosphorylation site of NiV-N was subsequently deter-
ined by ESI-Q-TOF MS analysis. To evaluate the role of the
hosphorylation for viral transcription and replication, NiV
inigenome assay was utilized.
Results: We demonstrated that the NiV-N is phospho-
ylated and dephosphorylated in a short-span turnover in
teady-state cells. Furthermore, we succeeded in identiﬁca-
ion of the phosphorylated site on NiV-N. In the minigenome
ssay, introduction of mutation on this site resulted in the
eduction of reporter activity by approximately 45% as com-
ared with the wildtype protein. In addition, a mimic of
hosphoserine mutation, showed more reduction. Northern
lotting showed that the transcription level was affected
ore than replication level by mimic of phosphoserinemuta-
ion. On the other hand, mutation of the phosphorylation
ite of NiV-N did not affect N-P complex formation.
Conclusion: In this study, we revealed that NiV-N under-
oes phosphorylation in a short-span turnover. In addition,
he instant phosphorylation of NiV-N was important for
fﬁcient replication, and rapid dephosphorylation for tran-
cription.
oi:10.1016/j.ijid.2010.02.661
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egulation of poly(A) binding protein during herpes sim-
lex virus infection
.G. Larralde-Diaz1,∗, R.W.P. Smith2, P. Malik3, S.V.
raham4, N.K. Gray2
NHS, Scottish National Blood Transfusion Service, Edin-
urgh, United Kingdom
Queens Medical Research Institute, Edinburgh, United
ingdom
University of Edinburgh, Edinburgh, United Kingdom
University of Glasgow, Glasgow, United Kingdom
Background: The herpes simplex virus (HSV) ICP27 protein
s an essential IE protein, conserved through the Herpesviri-
ae family, that constitutes a target for the development of
ntiviral drugs and vaccines. ICP27 is a key regulator of viral
nd cellular gene expression, with most of its activities in
he nucleus.
Methods: The regions of ICP27-PABP1 interaction were
apped by GST pull down and immunoprecipitation, using a
anel of recombinant HSV. PABP1 phosphorylation was stud-
ed by 2D-electrophoresis, while shuttling activity was shown
y confocal microscopy. Tether function assay in Xenopus
ggs was used to study ICP27 effects in translation, inde-
endtly of its nuclear activities.
Results: ICP27-PABP1 interaction is partially affected by
NAse I treatment in vivo, which could be explained by the
bility of both proteins to form multimers with RNA. Both
uriﬁed proteins are able to interact directly in vitro in the
resence of RNAse I. The C-terminal of ICP27 is required for
his interaction, while PABP1 interacted through RRM1-2 and
terminal. We described here a novel role for ICP27 in the
f
2
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ytoplasm, where it stimulates translation. We showed that
ABP1 activity is regulated early in HSV infection by phos-
horylation, mediated by HSV UL13 kinase. These events
ay cause redistribution of ICP27 from the cytoplasm to the
ucleus late in infection.
Conclusion: Our results showed that PABP1 activity is
egulated during HSV-1 infection by phosphorylation and
elocalisation, events that seems to be linked to transla-
ion regulation. Experiments to elucidate the mechanism of
ranslational control exerted by ICP27 are currently under
nvestigation.
oi:10.1016/j.ijid.2010.02.662
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omplications of varicella in healthy children in Izmir,
urkey
. Kurugol1,∗, O. Halicioglu2, I. Devrim3, G. Koturoglu1, F.
ardar1, C. Dizdarer3, M. Helvacı 2
Ege University, Izmir, Turkey
Tepecik Children Hospital, Izmir, Turkey
Behcet Uz Children Hospital, Izmir, Turkey
Background: Varicella is usually a benign and self-limited
hildhood illness. Complications are thought to be quite
are in immunologically healthy children. However, stud-
es report that varicella epidemiology is changing and that
he rate of hospitalization in immunocompetent children are
ore frequent than previously thought.
The purpose of the study was to describe complications
f varicella requiring hospitalization in a deﬁned population
Izmir, Turkey) and to compare the complication of varicella
ith our published study in 1997—2001.
Methods: Between 2005 and 2009, hospital records of
atients admitted with complications of varicella to three
hildren’s hospitals in Izmir (Ege University Children’s Hos-
ital, Behc¸et Uz, and Tepecik Children’s Hospital) were
eviewed. Incidence and clinical spectrum of complications
ere analyzed.
Results: From 2005 to 2009, 262 cases (median age,
.8 years) were hospitalized for varicella complications,
hereas 178 cases (median age, 3 years) were hospitalized
etween 1997 and 2001. This resulted in a crude incidence
f 8.7/100 000 population at risk (6.3/100.000 previously).
here was a seasonal distribution of complications with a
eak in January. The most frequent complications were
nfectious complications, which were observed in 96 chil-
ren (36.6%). Pneumonia was observed in 48 children
18.5%). Superinfections of the skin were present in 39
atients. A total of 93 (35.5%) neurologic complications
ere observed. Cerebellar ataxia was most frequent neuro-
ogic complication. Infectious complications occurred more
requently in younger children (median age: 2.5 years),
hereas neurologic complications occurred at an older age
median age: 6.3 years). Hematologic complications were
een in 9 children (3.4%). Three cases (0.1% of hospital-
zed patient) were dead from complications of varicella (2
rom encephalitis and 1 from pneumonia) between2005 and
009, whereas no fatality has been reported during previ-
usly study period (1997-2001).
